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CF`�UOc5TV?BC�I 3 s Le`-T[Z\N^K\CeH s Le`*TVZ}NFgBK\Le`[K��
TV?�C R s Z}WÇLeWBE=TV?BC s Le`[Z�Tn� LOWBE TVU�R[C_LO`[NQ?ÇcdUX`�UOTV?BC^`�ADCFA6Ë
CF`-R�Z\W=TV?BC CE<8UeTVZ}NÔË�Le`*�XUXWÍc¥LOA�Z}K}�XH5a|C
Ë
CFK\Z}C^µeC�Z}T!Z}R!ADUX`[C6C^R[R-CFWuTVZ\LeK'LOT!T[?BC s `[C^R[C^WhTkTVZ}A�CkTVU/N^UXWBA�`-A TV?BC�CE<8Z\R-T[CFWBN^C�Uec'TV?BC*I 3 s Le`*TVZ\N^K\C
a½Z}T[?%R[Z}�XWBZ A�N_LeWuT[K}��Z\A s `-U{µeCFE R*TQLOT[Z\R-T[Z\N^RFHzLeWBE%TVUÔEBC^T[CF`[ADZ\W�CpTV?�C6AÔLOR[R!LOWBE%TV?BCpa½Z\E�T[?%Uec�TV?�C�I 3
s Le`*TVZ}NFK\C�A�UX`-C s `[C^NFZ}R[CFK��X< ~»Le`[K}Z\WBC^` LeWBE �5Z s PhZ}W ) ¢HPH+ EBCF`-Z}µXC^E LeW g s�s C^`±Ë
UXgBWBE UXW�TV?�CÃA�LeR-R
EBZ ��C^`[CFW�NFC Ë
C^Tna|CFC^W T[?BC � h LeWBEsI 3 Ë�LOR[CFEÇUeWÇR[Z\A s K}CÔLeR-R[gBA s T[Z\UXWBR6LeËzUeg�T��$# o ¢ y�/R-�SA�ADC^T[`-�
ËB`-C_LePhZ\W���LeWBE�.hg�LeWuTVg�A ADCFNQ?�LeW�Z\N_LOK�µOLe`-ZMLOT[Z\UXW�LOK�ADC^T[?BUSE¼<!´3?BC�`-CFR[g�K}TVZ}WB� `[LOTV?BC^`!`[UeËBgBR-T!ËzUXg�WBE
Z\R3ADUX`-C!TV?�LeW �HS ;±C�È¹Ë
CFK}Uba T[?BC»C=< s C^`[Z}A�C^WhTVLeK\K��Ô`-C s UX`-T[CFE � h -&I 3 A�LeR[R½EBZ ��C^`[CFW�NFCe<'Ê¨T½Z}R½LeK\R-U
µXC^`-��Z}A s UX`*TQLeWuT�TVU@µeCF`[Z�c¢�6EBC=A�WBZ�TVCFK��pT[?BC¤WBUeWD-nCE<�Z}R-T[CFWBN^C�Ue`xTV?�C3C=<8Z\R*TVCFW�NFC½Uec�TV?�C	I 3<3 s Le`-T[Z\N^K\C¤LOWBE
TVU�R[C_LO`[NQ?/cdUX`|T[?BC(I h 3<3 s LO`-TVZ}NFK}Ce< Á WBN^C@TV?�C!C=<8Z\R*TVC^WBNFCwUec5T[?BCI 3 ?�LOR�Ë
CFCFW�N^UXWBA�`-A�C^EÔa½Z}T[? ?BZ\�e?
R-TVLOTVZ}R-T[Z\NFR^H8Z�T�Z}R|C^R[R-CFWuTVZ\LeKzT[U�EBC�TVCF`-A�Z}WBC�T[?BC@N^`[UXR-R -¨R[CFN�TVZ}UXWÔcdUX` s `[USEBgBN^Z\WB�pR[gBNQ?�LeWÔC=<8UeTVZ}N s LO`-TVZ}NFK}CeH
a½?BZ}NQ?/Z\W�T[gB`[W�a½Z\K\KJ?BC^K s g�R¤gBWBEBC^`[R*TQLeWBE T[?BC!gBW�EBCF`-K}�SZ\WB�pA�C^NQ?�LeWBZ}R[A cdUX`'TV?BC s CFWuTVLH.hg�Le`[PDC=<8UeT[Z\N^R
Z\W �»Y¤f6< q U c¥Le`FH�TV?BC^`[CÃZ\R/WBU `[C^K\ZMLOËBK\C%CE< s C^`[Z\ADCFWuTVLeKwZ\W�cdUe`[A�LOTVZ}UXW UXW TV?BC s `-U8EBg�N^TVZ}UXW NF`-UXR[Rp-
R[C^N^T[Z\UXW cdUe`DT[?BC%C=<8UeT[Z\N s C^WuTQLH.hg�Le`-P I 3 < ´3?BC s `-U s UXR[C^E AÔLO�XWBC^T[Z\N�R s CFN�TV`[UeA�C�TVCF`�C=< s CF`[Z}A�C^WuT
a½Z\K}K¤LeK}K\Uba cdUX`�L EBC^T[CF`-A�Z}W�LOTVZ}UXWÍUec�TV?�C�E�Z;�zCF`[C^WuTVZMLOK�NF`-UXR[Rp-nR-CFN^T[Z\UXW cdUX`6T[?BCJI 3 s LO`-TVZ}NFK}CÔcdUX`6TV?�C
A�`-R-T@T[Z\ADCe<½>@R�a¤LOR!A�C^WuTVZ\UeWBCFE s `[C^µSZ}UXgBR[K��/TV?BC�C=<8Z\R*TVZ\W��ÔE�LOTVL��XZ�µXC�L�`VL¡TV?BC^`@KMLO`[�XCk`VLeW��XCpcdUX`½TV?�C
A�LeR[R»Uec|TV?BC�I 3 s Le`-T[Z\NFK}CeH Ü8N � K@- Ü8NHN/N ;±C^È�H�a½Z�TV?=L�a½Z}E�TV?ÃË
C^Tna|CFCFW b - � T�;±C�È6H�K\Z}A�Z�TVCFE�Ëh�
TV?�CpEBC�TVC^N^TVUe`@`[C^R[UXK}g�TVZ}UXWBR^< q U�c¥LO`FH
LeK\K5CE< s C^`[Z\ADCFWuT[R@`[C s Ue`-TVZ}WB�DC^µSZ\EBC^WBNFCkcdUX`3TV?BCpC=<8Z\R*TVC^WBNFCpUec TV?�C
I 3 s Le`-T[Z\NFK}C CFA s K}U{�eCFE2KMLe`-�XC�LeNFN^C s TVLeWBN^C±EBC�TVC^N^TVZ}UXW R-�SR-T[CFADRFH�a½?BZ}NQ? N^UXgBK\E Ë
C�A�UX`-C�R[CFW�R[Z}T[Z}µeC
TVU/Z}R[R-gBCFRwR-gBNQ? LOR!PhZ\WBC^AÔLOT[Z\Np`[C,?BCFN^T[Z\UXW `[LeZ\R-CFE Ëu� f!¾^Z\C^`[Ë�L-��������� ) ¢:N6+ <»ÊnW%TV?BC^Z\`!R*TVgBE��eH�f!¾FZ}CF`[ËBL
���������ÍR[?BUba|CFE2T[?�LOT�T[?BC/W�Le`-`[Uba C^WB?�LeWBN^CFADCFWuTDZ\WÍT[?BC�Z\WuµOLe`[Z\LeWuT�AÔLOR[R�R s CFN�TV`-gBA Uec�TV?BC9V 3 Z

K



R-�SR*TVCFA Le`-UXgBWBE Ü8N5P/S ;±C�È NFLeWDËzC½�XC^WBCF`[LOTVC^E LeR�PhZ\WBC^AÔLOT[Z\N¤`-C,?�C^N^T[Z\UXWBR�`[C^R[gBK�TVZ}WB�wcd`[UXA¹T[?BC�EBCFNFLb�
Uec�ADCFR-UXWBRFH�R[gBNQ?±LeR�T[?BC�� ] o Ü � ^ N y�HSTV?BC�� ] o Ü"¢ �HS yiH�LOWBE TV?BC�� � o Ü K bHS y�<�~wZ}WBCFA�LOTVZ}N�`-C,?�C^N^T[Z\UXW/Z}R|TV?�CCFW�?�LeWBN^CFADCFWuT¤Z}WDT[?BC@Z}WhµOLe`-ZMLeWuT'A�LeR[R�R s CFN�TV`-gBA Uec¼TV?�C�V 3 Z�R-�SR*TVCFA a½?BC^WÔTV?BC�Z\WuµOLe`[Z\LeWuT'AÔLOR[R�Uec
TV?�C s ?�UeTVUXW>-nWhgBNFK}CFUXW±R-�SR-T[CFA C=<8NFC^CFEBR!T[?BC s `[USEBgBN�TVZ\UeW±TV?�`[CFR-?BUXK}EBR�cdUe`�?BZ}�X?BC^`�A�LeR-R�ADCFR-UXWBR@R-gBNQ?
LeR�� ] o Ü � ^ N y�H�� ] o Ü�¢ �HS yiH�� � o Ü K b/S y�<x´3?BZ\R�Z}R'ËzC^N_LegBR-C�R-C^µeCF`VLOK
UOczT[?BCFR-C�ADCFR-UXWBR�Le`[C½PhWBUba½W�TVUk?�L_µXC�Ls `-U8EBg�N^TVZ}UXW»NF`-UXR[Rp-nR[C^N^T[Z\UXWkNFUXA s Le`[LeËBK}C0TVU3TV?�C'T[UeTQLOKXNF`-UXR[Rp-nR[C^N^T[Z\UXW»cdUX`¼TV?�CWV 3 V m s `[USEBgBN^T[Z\UXW�HOLOWBE
TV?�C�ËB`VLeW�NQ?BZ\WB��`[LOTVZ}UÔcdUX`!TV?�CFR[C�ADCFR-UXWBRwEBC^N_L_�SZ\WB��Z\WuTVU9V 3 V m Z}R!Uec|R[C�µXCF`[LeK s CF`[N^CFWuT_<�j�Uba�C�µXCF`^H
TV?�C s C_LOP s UXR-Z}T[Z\UXW�UecpR[g�NQ?�LeW CFWB?�LOWBNFC^A�C^WhT±Z\W�T[?BC Z\WuµOLe`[Z\LeWuT�AÔLeR-R�R s CFN^T[`[gBA UOc�TV?�C]V 3 Z
R-�SR*TVCFA EBC s CFWBE�RkUeW�TV?BC�Z}WBNFZ}EBCFWuTwË
C_LOA ADUXADCFWuTVgBA�<!´3?BC^`[C�cdUX`[COH5?BZ\�X?�R-TQL¡TVZ\R*TVZ}N�ADC_LeR-gB`[C^A�C^WhT[R
gBR-Z\WB�kAÔLO�XWBC^T[Z\N3R s C^N^TV`-UXADC^TVC^`[R'a½Z}T[?�EBZ ��C^`[C^WhT|Z\W�NFZ\E�CFWuT�ËzCFLeA A�UeA�C^WhTVL»Le`[C3µXC^`-�DNF`-gBNFZ\LeKBcdUX`�TV?�C
NFUeWBA�`[A�LOT[Z\UXW Uec|TV?BC�I 3 s Le`-T[Z\N^K\CeH�LOWBEÃcdUe`»T[?BC�A�Ue`[CDLeNFN^gB`VL¡TVC�EBC^T[CF`-A�Z}W�LOTVZ}UXW Uec�Z}TVRwA�LeR-RpLOWBE
a½Z\E8TV?¼<�� ?BZ\K}CkUeWBCpA�L_��Le`-�XgBCpLeËzUeg�T½TV?BC»µOLeK\Z}EBZ}Tn�ÔUec0T[?BC�.hgBC^WBNQ?BC^E ��L¡T[TVZ}NFCp�»Y¤f NFLeK\N^gBKMLOT[Z\UXW�RFH
TV?�CF`[C R-CFC^A�RÔT[UÇËzC�WBUÇNFUXWuµSZ\W�NFZ\W��ÍC^µSZ\E�CFWBN^C%cdUX`ÔTV?�C%C=<8Z\R*TVC^WBNFC Uec»T[?BCCI 3 s Le`*TVZ\N^K\C�cd`[UXA TV?�C
KML¡T[TVZ}NFC�) ¢ K + <

� C s `-U s UeR[C�T[U±NFLe`[`*� UXg�T�L�R*�SR-TVC^AÔL¡TVZ\NDR[CFLe`[NQ? Uec�T[?BC@I 3 H I 3<3 H LOWBEqI h 3<3 s Le`-T[Z\N^K\C�a½Z}T[?
?BZ}�X?�R*TQLOT[Z\R-T[Z\NFLeKSLeNFN^gB`VLeN��pcd`-UXA�?u�8E�`[UX�XC^W�LeWBE6E�CFg�T[CF`[Z}gBA�TQLe`-�XC^T[R0gBR-Z\WB�@AÔLe�eWBC^T[Z\N'R s CFN�TV`[UeA�C�TVCF`-R
Z\W�N^UXA6ËBZ}W�LOTVZ}UXW/a½Z}T[?±L�WBC^g�TV`-UXW�N^UXgBWuTVC^`F<�´3?�C s CFWuTQLH.hg�LO`[P/A�LeR[R½N_LOW�Ë
CkE�C^TVC^`[ADZ\WBC^E�T[U�Ë
C^T-TVC^`
TV?BLeW S < N ;±C�È6<J´3?BCwa½Z\E8TV?�N_LeW�Ë
CkE�C^TVC^`[ADZ\WBC^E/TVU ¢ < P ;�C^È LeWBE Ü < ¢ ;±C^È cdUX`¤TV?�C#I 3<3 o I h 3<3 y
LeWBE�TV?BC�I 3 s LO`-TVZ}NFK}CFRFH�`-CFR s C^N^TVZ�µXC^K}�XH
gBR-Z\WB�DTV?BCpj@LeK}K�Y A�Le�XWBC�TVZ\N»R s C^N^TV`-UXADC^TVC^`[R�LeWBE�L�WBC^g�TV`-UXW
NFUegBWuTVCF`^<
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� C s `[U s UXR-CpTVUÔN_Le`-`-��UXg�T!LÔR-�SR-T[CFA�LOTVZ}N�R-C_Le`-NQ?%cdUX` s CFWuTQL5.SgBLe`[P�R-TVLOTVC^RI 3 H�I 3<3 LOWBECI h 3<3
Z\W j@LeK}K¼Y gBR-Z\WB��A�Le�XWBC�TVZ}N@R s CFN�TV`-UXA�C�TVC^`[R3Z\WÔNFUXA6Ë�Z\W�LOT[Z\UXWDa½Z}T[?/L6WBCFg8TV`[UeW/NFUXgBWuT[CF`3Ëu� R*TVgBE��SZ}WB�
Tna|U�E�Z;�zCF`[C^WuT s ?u�SR[Z\NFLeK s `-U8N^CFR-R[CFR^<�´3?BC�CE< s C^`[Z\ADCFWuTw`-C�.hgBZ}`[CFR»LOW CFK\C^N^T[`[UXW Ë
C_LeA LOT»LOW Z\WBN^Z\EBC^WhT
Ë
C_LeA C^WBCF`-�e�DUec ¢ < P ^ N t ¢ < Ü�S/S l»C�È a½Z�TV?ÔLpË
C_LeA N^gB`[`-CFWuT¤Uec NHS'+ >p<u´3?BC@CE< s C^`[Z\ADCFWuT�a½Z\K}K�CFA s K\Ub�
Ë
UeTV?�T[?BC6j�LeK\KxY P -¨NFA K\UeWB��N^`-�eUX�XCFW�Z\N6K}Z0.hgBZ\E�?u�SEB`[UX�eCFW LeWBE�EBCFg�T[CF`-Z\gBA TQLO`[�XC�TVRFHzLeWBE%L@K z Y�g
`VLOEBZMLOT[UX`F<�´3?�C q ?BUe`-T Á `-ËBZ}T q8s CFN�TV`[UeA�C�TVCF` orq Á q yiH�TV?BC�j�Z\�e? `[C^R[UXK}g�TVZ}UXW2~kLOUXW q8s CFN�TV`-UXA�C�TVC^`
o j�~ q y�H�LeWBE LÔW�CFg�T[`[UXW N^UXgBWuTVC^`!a½Z\K\K�Ë
C6CFA s K}U{�eCFE%cdUX`�TV?BZ}R@CE< s CF`-Z\ADCFWuT_<�� C s `[U s UXR[CpTVU R*TVgBE��
TV?�C»cdUeK\K\Uba½Z}WB��Tna|U s `-U8N^CFR-R[CFR-,

. X[Z�\ I 3 V m H�a½?BCF`-C9I 3 E�CFN_L_�SR�µSZMLJI 3 \ V 3 Z0<�f!gBC�TVU�TV?�CÔKMLONQP%Uec½L�cd`[CFCDWBC^g�TV`-UXW
TVLe`[�XC�T_HSLpK}Z0.hgBZ}EDE�CFg�T[CF`[Z}gBA TQLe`-�XC^T�a½Z\K}KBË
C@gBR-CFE¼<�´3?BC�V m s LO`-TVZ}NFK}C½a½Z}K\K�Ë
C�E�C^TVC^N^T[CFE/Z\W�TV?�C
q Á q R s C^N^T[`[UXADC^T[CF`¤Z}WÔNFUeZ\WBN^Z\EBC^WBNFC�a½Z}TV?�TV?BC�V 3 LeWBEÔT[?BC!WBC^g�TV`-UXWÔa½?BZ}NQ? a½Z\K}K
Ë
C@E�C^TVC^N^T[CFE
Z}W TV?BC%j@~ q R s CFN�TV`[UeA�C�TVCF`^H�LeWBE TV?�C%WBCFg8TV`[UeW�NFUXgBWuT[CF`FH�`[C^R s CFN�TVZ}µeCFK��X< I|�2EBC^T[CFN^T[Z\WB�ÍLeK\K
T[?B`[C^C s LO`-TVZ}NFK}CFRFH�TV?�C�gBWuTVLe�X�XC^EÍËB`[C^A�R-R-T[`VLe?BK}gBWB� s ?BUeT[UXW C^WBCF`-�e�XH LeWBE TV?BC�Z\WBZ�TVZMLOK0WBC^g�TV`-UXW
ADUXADCFWuTVgBA Z\WBR-Z\EBC!T[?BC»EBCFg8TVCF`-UXW�N_LeW�ËzC»`-CFNFUeWBR-T[`[gBN�TVCFE�NFUXA s K\C�TVC^K}�X<

. Xcj@\ I 3<3 o I h 3<3 y V m Hua½?BC^`[C�I 3<3 o I h 3<3 y \ V 3 j5< ´3?BC�V m s Le`-T[Z\NFK}C¤a½Z\K}K�Ë
C�E�C^TVC^N^T[CFE Z}W
q Á q Z\WDNFUXZ}WBNFZ}EBCFWBN^C�a½Z�TV?DTV?BC�V 3 s LO`-TVZ}NFK}C¤a½?BZ\NQ?Ôa½Z}K\KBË
C�EBC^T[CFN^T[CFE/Z}WDT[?BC@j�~ q R s CFN�TV`-UXA�-
C�TVCF`^< I|�ÃTQLe�X�eZ\WB��TV?BC�V 3 s Le`-T[Z\N^K\C�cd`-UXA I 3<3 o I h 3<3 ypE�CFN_L_�eH�ËBLeNQPh�X`[UXg�WBEBR6cd`[UeA UOTV?BC^`
s ?u�SR[Z}N_LeK s `-U8N^CFR[R-CFR�?�L_µSZ\W��%LJA�WBLeK'R-TQL¡TVCÔE�Z;�zCF`[C^WuT�cd`[UeA�TV?BC�V 3 V m jfA�WBLeK|R*TQLOT[C�a½Z}K\K�Ë
C

^



R-g sBs `-CFR[R-CFE¼<»I�LeNQPh�X`[UXg�WBEBR!cd`[UeA s ?u�8R-Z\NFLeK s `-U8N^CFR-R[CFR!a½?�Z\NQ? ?�L_µXCpTV?BCpRVLeADCyV 3 V m j!A�W�LeK
R*TQLOT[C6Le`-C�R[g sBs `[C^R[R-CFE Ëu��N^g�TVR!Z}W�T[?BC6`-CFNFUeWBR-T[`[gBN�TVCFE s ?BUeTVUeW%CFWBC^`[�e�±R s CFN�TV`-gBA±HzZ\W�TV?BC�`[C=-
N^UXWBR-T[`[gBN�TVC^E%Z\WuµOLe`[Z\LeWuT3A�LeR[R½R s CFN�TV`[L�Uec�TV?BC�V 3 V m HJLOWBE�T[?BC�V�
 R*�SR-TVC^A±<|ÊnW±T[?BC»R[C_LO`[NQ?
cdUX`kTV?BC@I 3<3 o I h 3<3 y s Le`-T[Z\NFK}CeH�TV?BC�R[Z}T[g�LOT[Z\UXW=NFUXWBN^CF`-WBZ\WB� Z�TVRkAÔLOR[R6Z}RpEBZ ��C^`[C^WhT�cd`[UXA TV?�C
NFLeR[C»Uec�TV?BC#I 3 s Le`*TVZ}NFK\CO< ´3?BC^`[C^cdUe`[CeHJZ�TVCF`[LOTVZ}UXWBR�a½Z\K\KzËzCwW�CFNFC^R[R[Le`-��Z\W T[?BC»E�LOTVLDLOW�LeK}�SR-Z\R¤Z}W
`-CFNFUeWBR-T[`[gBN�TVZ\W��DT[?BC»ËB`[C^A�R-R-TV`[Le?BK}gBWB� s ?BUeT[UXW�CFWBC^`[�e��LOWBE�T[?BC�I 3<3 o I h 3<3 y s Le`-T[Z\N^K\C!A�LeR[R^<

���������$����� ��� 	������'� ��� �'� �-!$# � ���	�(�

ÊnW±E�CFR[Z}�XWBZ}WB��TV?BC»C=< s CF`-Z\ADCFWuT_HBT[?BCwcdUXK\K}U{a½Z}WB��c¥LeN�TVUX`-R3WBCFC^E±T[UDË
C»NFUXW�R[Z\E�CF`[C^E ,

. Ú�UX`wTV?�C*Xcj \ I 3<3 o I h 3<3 y V m LOWBEÃT[?BC�X7Z�\ I 3 V m NQ?�LeW�WBCFK}RFH0E�C^TVC^N^T[Z\UXWÃUec3Ë
UeTV? TV?�C
V 3 LeWBE9V m s LO`-TVZ}NFK}CFR3Le`-C!WBC^CFEBC^E¼<|´3?�CkADC_LOW/K\Z}cdC�Uec�TV?BCwP¡LeUeW/Z\W/Z}T[R¤`[C^R-T3cd`[LeA�C@Z\R3LeË
UXg�T
Ü/M ��
%Ü~S m� R-CFN^UXWBE¼<'´3?BC^`[C^cdUe`[CeH�R s CFN^T[`[UXADC^T[CF`-R¤a½Z}TV?ÔR[?BUX`*T&?�Z}�X?uT s L¡TV?�Le`-C�µXC^`-�ÔNF`[g�NFZMLOK
cdUX`
R-gBNQ?ÇLeW=C=< s C^`[Z}A�C^WhTF< ´3?BC q ?BUX`*T - Á `-ËBZ}T qSs C^N^TV`-UXADC^TVC^` o q Á q y»LeWBE=T[?BC�j�Z\�e? ¿½CFR-UXK\g�T[Z\UXW
~»LeUXW o j@~ q y¤R s CFN�TV`[UeA�C�TVCF`½Z}W�j@LeK}K�Y R-CF`-µeCkT[?BCFR-C s gB` s UXR[C^R�a|CFK}Kr<

. Ú�UX`�TV?BC X[ZJ\ I 3 V m s `[USNFCFR-RFHXW�CFg�T[`[UXW6E�C^TVC^N^T[Z\UXW6Z}Rx`-C�.hgBZ}`[CFE�Z\W6LOEBEBZ}T[Z\UXWwT[U�TV?�C�EBC�TVCFN�TVZ}UXW
Uec
TV?�C�V 3 LeW�EDT[?BC	V m s Le`-T[Z\NFK}CFR^<x�=C s `[U s UXR[C3T[Ukg�R[C�LkW�CFg�T[`[UXWDEBC^T[CFN�TVUX`'R[Z}A�Z}KMLe`�TVUwa½?�L¡T
a�LeR3CFA s K}U{�eCFE�Ëu� TV?�Ck�X��LOË�j@LeK}K5Y�C=< s C^`[Z}A�C^WhT�Ä b�¢ - S � K@) ¢ ^ + UX`¤R-Z\ADZ\K\Le`�T[U6TV?BC s `[U s UXR[C^E
WBC^g�TV`-UXW�NFUXgBWuT[CF`½cdUX`¤TV?BC�����=CE< s C^`[Z\ADCFWuT o Ä S � - S�Ü�¢ y|Z\W�j�LeK\K¼>p<

. ´3?BC�A�L6<8Z\A�gBA NFCFWuT[`VLeKxA�UXADCFWuT[gBA UOc�j�~ q Z\R Ü < � lwC^È�<�´3?BZ}R!K\Z}A�Z�TVR�j@~ q TVU/Ë
C6R-CF`-µeCFE
LeRpL V 3 EBC^T[CFN^T[UX`»cdUX`pADUXR*T�Uec|TV?BC s `[U s UXR-CFEÍPhZ}WBCFA�LOTVZ}NFR»C=<8N^C s T6cdUe`pUXW�Ce<�Ú�UX`»TV?BC�A�W�LeK
PhZ\W�CFA�LOTVZ}N Uec@T[?BCJI 3<3 R-C_Le`-NQ? NFUe`[`[C^R s UXWBEBZ}WB� TVUÃL s UXR-R[Z\Ë�K\C I h 3<3 A�LeR-RDUOc Ü ^ N5S ;±C^È�H
s UXKMLO`[Z}T[Z\C^RwUec½j@~ q LeWBE q Á q a½Z}K\K�Ë
CÔR*a½Z}TVNQ?�CFE LeWBE q Á q a½Z\K}K�EBC^T[CFN�T�V 3 LeW�EÇj@~ q a½Z}K\K
EBC�TVC^N^T�V m <Ô´3?BCDRVLOA�C�R s CFN�TV`-UXA�C�TVC^` s UXK\Le`[Z�TVZ\C^R@a½Z\K}K Ë
CDg�R[CFE=cdUX`!TV?BCDN_LOK\Z\Ë�`VLOT[Z\UXW%UOc�TV?�C
A�LeR[R3E�C^TVC^`[ADZ\W�L¡TVZ\UeW/gBR[Z}WB��TV?BC(X[ZJ\ � m � 3 s `-U8N^CFR[R^<

. ÊnW/TV?�CwEBZ\R s C^`[R[Z}UXW s K\LeWBCwUec�TV?�C»j@~ q R s CFN^T[`[UXADC^T[CF`^HBTV?BCwADUXR-T�cdUX`-a�Le`[E�LeW��XK\C@T[?BCwWBC^g�TV`-UXW
N^UXgBWuTVC^`!N_LeW�ËzC s UXR-Z}T[Z\UXWBC^E�Z}R NHb�� a½Z}TV?±`[C^R s CFN^TwT[U�T[?BC6CFK}CFN�TV`[UeW%ËzCFLeA K\Z}WBC�L¡T!LÔE�Z\R-TVLeWBN^C
Uec P < � A�C�TVCF`-R@cd`[UeA T[?BC�TVLe`[�XC�T_<@j�Uba�C�µXC^`FH¼TV?�C6WBCFg8TV`[UeW NFUXgBWuT[CF`!Z}R�`-C�.hgBZ\`-CFE%T[U ËzC6LOT ¢Hb��
PhZ\W�CFA�LOTVZ}N_LeK}K}�X<D´3?BC�R[UXK}g�TVZ}UXWÃa|C s `[U s UXR[C^EÍZ\R»TVU s UeR[Z}T[Z\UXW Ë
UeTV? j@~ q R s C^N^T[`[UXADC^T[CF`6LOWBE
Ù�CFg�T[`[UXW Y�UXgBWuTVC^` LOT�- �:¢�� a½Z�TV? `[C^R s CFN^TÔTVU TV?BC�CFK}CFN^T[`[UXW2ËzCFLeA K\Z}WBC%G�Z}W T[?BC�?BUe`[Z\¾^UXWD-
TVLeK s K\LeWBCO<Íj@~ q a½Z\K}K|�eU EBUba½Wm- ÜXÜ � µXC^`-T[Z\N_LOK\K}�=LeW�E2Ù�CFg�T[`[UXW2Y�UXg�WhT[CF`�a½Z\K}K|�eUÃg s � Ü�P �µeCF`-T[Z\NFLeK\K��X<�f!C^R[Z\�eW�cdUe`3WBC^a�R-g sBs UX`-T[R3cdUX`½j@~ q LeWBE/TV?BCkÙ�CFg�T[`[UXW�Y�UXgBWuTVC^`�Z}R3`[C,.Sg�Z\`[C^E¼<

l»Z�µXC^W6TV?BC�c¥LeN^T T[?�LOTxa�C3LO`[C s `-U s UXR[Z}WB��T[U!gBR[C¤T[?BC q Á q H{TV?�C�TQLe`-�XC^Txa½Z\K}KSË
C3L P NFA ��j � o ��f � y
TQLO`[�XC�T_H�TV?BCkA�L6<8Z\A6gBA TQLe`-�XC^T�K\C^WB�eT[?±R-CFCFW�Ëh�/T[?BC q Á q LOT b/S�� < q Z\W�NFC»TV?BCp��j � o ��f � y�TQLe`-�XC^T�Z\R
LOT3T[?BC q Á q s Z}µeUeT�LeWBE/TV?�CkE�Z\R-TVLeWBN^C!cd`[UXA TV?BC q Á q -nj!; q/s Z�µXUeT3T[U6TV?BCkÄ S�Ü - S�ÜXÜ TVLe`[�XC�T s UeR[Z}T[Z\UXW
o E�U{a½W�R-TV`-C_LeAÔy Z\R'LeË
UXg�T P <OKwADC^TVC^`[R^Hha|C½TV`[Z}CFE�TVU s UXR[Z�TVZ}UXW6TV?BC�j�~ q R[g�NQ?�TV?BLOT�TV?BC'?�Z}�X?uT s LOT[?DcdUX`
TV?�C�V 3 Z\R�LeR�R[?BUX`*T!LOR s UXR[R-Z\ËBK}Ce<¤´3?�Z\R�Z\R�LeNQ?BZ}C^µXC^E%Ëu��A�UbµSZ\WB��T[?BC�j�~ q g s R*TV`-C_LeA TVUba�Le`[E�R�TV?�C
q Á qDs Z}µXUOT|cd`-UXA¹TV?�C s UXR[Z�TVZ\UeWDg�R[CFEÔZ\W�TV?BC@j�� s C^`[WhgBN^K\C_LO`|CE< s CF`-Z\ADCFWuT_H8Ä S�Ü - S�ÜXÜ < q Z\WBN^C�Ë
C_LOA�K}Z\WBC

G ���F8-��%���"�I(%�6F8�[$���!%��!%��� ��!4(#@,��-"79!4�6F8$
�#B�$���2��-"�����FX�%$��@,��-"7���/�7P+

T



a½Z\K}K8Ë
C3ËBK}U8NQPOCFE�Ëu��j@~ q Z}c
j�~ q Z}R�LOT - �:¢ � HXa|C½LeK\R-U s KMLOW6TVUwgBR-C½T[?BC3R s K\Z}T-TVC^` AÔLO�XWBC^TxTVU»Ë
CFWBE�TV?�C
V 3 C�µXC^WhT[R¤UXg�Tna�Le`-EÔTVU�LkK\Le`[�XC^`�LeWB�XK}Ce< ´3?BC�A�Z}WBZ\A�gBA E�Z\R-TVLeWBN^C�TV?BLOT'TV?BC�R s K}Z}T[T[CF`'A�Le�XWBC�T|N^UXgBK}E
Ë
C s UXR[Z�TVZ}UXWBCFE�EBg�CkT[UDT[?BCpR-Z\¾^CpUecxTV?BCkR[NFLOT[T[CF`-Z\WB�DNQ?�LeA6Ë
CF`�Z\R Ü < �/N A cd`[UXA TV?BC»TQLe`-�XC^TF<¤~wCFC s Z\W��
TV?�C6R s K}Z}T-TVCF` s K}gBR!j�~ q R*�SR-TVC^A Z}EBCFWuTVZ}N_LeK�TVU�TV?BC�Ä S8Ü - S�ÜeÜ C=< s CF`-Z\ADCFWuTQLeKxNFUXWDA��XgB`[LOTVZ}UXW¼HJa�C�T[?hgBR
WBC^CFEÇTVU%ADUbµXCÔT[?BC R s K\Z�T[TVC^`pT[U L Ü < �/N A cd`[UXA TV?�C q Á q s Z}µeUeT_<%I|�Í`-UeTQLOT[Z\WB��TV?BCÔR s K}Z}T[T[CF` s K\g�R
j@~ q R*�8R*TVC^A - Ü � < Ü � t8- ÜXÜ < S�� Lba�L_� cd`[UeA T[?BCwËzCFLeA K\Z\W�C�cd`[UeA T[?BC»Ä S�Ü - S8ÜXÜ NFUeWBA��XgB`[LOTVZ}UXW¼HSa�CwNFLeW
LeNQ?BZ}C^µeC�TV?�C�WBC^NFC^R[RVLO`-��NFUXWBAB�XgB`VL¡TVZ\UeW¼<0´3?BC@j@~ q a½Z}K\KBË
C s ?u�8R-Z\NFLeK\K���LOT|LeW LOWB�XK\C½Uec[- ¢ � < S�� t8- ÜeÜ < S �
´3?BZ}RkCE< s C^`[Z\ADCFWuT»a½Z\K}K0WBC^CFE L�R-AÔLOK\K\C^` s K\LOT[cdUX`-A T[U�?BUXK\E T[?BCDj@~ q E�C^TVC^N^T[UX`pR*TQLeNQP `[LOTV?�CF`!TV?BLeW
gBR-Z\WB��TV?�Ck´ ] i s KML¡T[cdUX`-A T[?�LOT�Ä S�Ü - S8ÜXÜ Z\R s K\LeWBWBZ}WB�6TVU�gBR-Ce<

Ú�UX`�TV?BC s `-U s UeR[CFE2C=< s CF`[Z}A�C^WuT_H|T[?BC�j@~ q R s CFN^T[`[UXADC^T[CF`�a½Z\K}K¤ËzC s UXR[Z�TVZ}UXWBCFE �XC^UXADC^TV`-Z\NFLeK\K��
LOT#� ¢ �DMxS�� tD� ÜXÜ/MxS�� T[UDT[?BC»`[Z}�X?uT�UOc0TV?�CkC^K\C^N^TV`-UXW�Ë
C_LOA K\Z}WBC!c¥LeNFZ}WB��TV?BCkË
C_LeA EBg�A s <�´3?BCpNFUX`-`[C=-
R s UXWBE�Z\WB�wN^CFWuTV`[LeK�R[NFLOT[T[CF`[Z}WB�»LeWB�eK\C�cdUX` j@~ q Z\R - �:¢BMxS�� tD� ÜXÜ/MxS�� a½Z}T[?6TV?BC3R s K\Z�T[T[CF` A�Le�XWBC�T�Z\Wpcd`[UXWuT_<
´3?BCkWBCFg8TV`[UeW�EBC�TVCFN�TVUX`3a½Z}K\K¼Ë
C s UXR-Z}T[Z\UXWBC^E�UXW�T[?BCkRVLeADCwR[Z}EBCpUOcxT[?BC�j�~ q HJLeWBE�Z}T½Z}R�L¡T�LeW�LOWB�XK\C
Uec�- �
¢BMOS � t � Ü�PRMxS � a½Z�TV?/`[C^R s CFN�T�T[U6TV?BCwZ}WBNFZ}EBCFWuT3C^K\C^N^TV`-UXW�A�UeA�C^WhT[gBA EBZ\`-CFN^T[Z\UXW�< ´3?BC q Á q R s CFNE-
TV`-UXADC^TVC^`¤Z\R s UXR-Z}T[Z\UXWBC^E/LOT½LOW�LeWB�XK}C!Uec �HSBMxS � UX` �6PRMOS � TVU6TV?�CwK\C^c¢T�Uec�TV?BCwZ}WBNFZ}EBCFWuT3C^K\C^N^TV`-UXW/Ë
C_LeA
ADUXA�C^WuTVgBA E�Z\`[C^N^T[Z\UXW¼<�Ú0Z}�XRF< Ü LeWBE � R-?BUba Tna|UÔEBZ ��C^`[CFWuT½µSZ\C�a½R�UecxTV?BC s `-U s UeR[CFE�C=< s CF`-Z\ADCFWuTQLeK
R[C�TVg s Z\W�j�LeK\K�Y@<

´3?BC½EBC^T[CFN�TVUX` s LONQPOLO�XC3Z\W6T[?BC q Á q R s CFN�TV`[UeA�C�TVCF`'N^UXWBR[Z}R-T[R�UecJTna�Uwa½Z\`-C¤NQ?�LeA�ËzC^`[R�cdUX`0T[`VLeNQPhZ\W��
LeWBE s UXR-Z}T[Z\UXW�A�CFLeR[g�`[CFADCFWuT[RFH�R-NFZ}WhT[Z\K}KMLOT[UX`3?BUSEBUXR[N^U s CFR@cdUX`½TVZ}A�Z}WB�BHJLD�uLeRwY�C^`[C^WBPeUbµ%N^UXgBWuTVC^`FH�LeW
LeC^`[UX�XC^K|N^UXgBWuTVC^`�LeWBE L±R[CF�eA�C^WhT[CFE v�ËÇ�XK\LeR[RpR[?BUba|CF`�NFUegBWuTVCF`pcdUX` s LO`-TVZ}NFK}CDZ}EBCFWuT[Z;A�NFLOTVZ}UXW¼<�´3?BC
ADUXA�C^WuTVgBA `-CFR-UXK\g�T[Z\UXW Uec q Á q Z}R�ËzC�T[TVC^`/TV?�LeW SBM�Ü8z < lwCFWBC^`VLeKwNQ?BLe`VLeN�TVC^`[Z\R*TVZ}NFR�Uec�T[?BCÃj@~ q
R s CFN�TV`-UXA�C�TVC^`3Le`[C�K\Z}R-TVC^EÔZ}WÔ´xLeËBK\C�Ê'LeWBEÔT[?BC@ADUXADCFWuTVg�A `-CFR-UXK\g�T[Z\UXW�Z\R Ü~S*m + <�´3?�C!j@~ q EBC�TVC^N^TVUe`
NFUeWBA��XgB`[LOTVZ}UXWÃZ\RkR[Z\ADZ\K\Le`@T[U±TV?BLOT6Uec|TV?BC q Á q R s CFN�TV`-UXA�C�TVC^`F<�>@RpZ\WÍÄ < s CF`[Z}A�C^WuT6Ä S�Ü - S�ÜXÜ H�TV?�C
R[Z}WB�XK}CFR@`[LOTVCpZ\W�j@~ q Z\R�EBUXADZ\W�L¡TVCFE±Ëu��TV?�C�R[Z}WB�XK}CFR s Z\UXW±`VLOT[Ce<!´¤a|U/KML_�XC^`[R!UOc�LeCF`-UX�XCFK0Y�CF`-CFWBPOUbµ
NFUegBWuTVCF`¤a½Z�TV? Z}WBEBCE</Uec�`-C^cd`VLON^TVZ}UXW Uec Ü < S:N/N HSa½?BZ}NQ?/a½Z\K\KJË
C!Z\W�R-TQLOK\K\C^EÔcdUX`�Ä < s CF`-Z\ADCFWuT½Ä S�Ü - S�ÜXÜ T[U
LeNQ?BZ}C^µeCDC � NFZ\C^WuT»`[C�Û-C^N^T[Z\UXW Uec s Z}UXWBRFHza½Z\K\K�Ë
C�ËzC^WBC,A�N^ZMLeKxTVU TV?�C s `[U s UXR-CFE C=< s CF`[Z}A�C^WuT_<�>¹K\gBN^Z}TVC
Y�CF`-CFWBPOUbµÔN^UXgBWuTVC^`|a½Z}T[?Da�L_µXC^K\CFW��eTV? R-?BZ}c¢T[CF`'a½Z\K}KBËzC�CFA s K}U{�eCFEDcdUX` s `[UeT[UXWD`[C�Û-C^N^T[Z\UXW¼<0´3?BC�T[Z\ADZ\WB�
`[C^R[UXK}g�TVZ}UXW Uec&T S s RwZ\R»LOZ\ADCFE%cdUX`!T[?BC�TVZ\ADC=-¨Uec -k?BZ\�X?uT�R[N^Z\WuTVZ}K\KML¡TVUX`-R@Uec�j@~ q a½Z\K}K0?BC^K s cdgB`-T[?BCF`wcdUX`
s Le`*TVZ}NFK\C3Z}EBCFWuT[Z;A�NFLOTVZ}UXW¼<�´3?BC�T[`VLeNQPhZ\W��pNQ?�LOA6ËzC^`[R�Uec5j�~ q Le`-C½N_L s LOËBK\C½Uec¼LeNFN^C s T[Z\WB�k`VLOT[CFR|LeR'?BZ\�e?
LeR�L6cdC^a�;�j�¾O<

´3?BC�WBCFg8TV`[UeWÃE�C^TVC^N^T[UX`»R[?BUba½WÃZ\W Ú0Z}�B< ¢ Z}R Ü~S A cd`-UXA T[?BC�TQLe`-�XC^TFH¼NFUbµeCF`[C^E Ëu� L Ü � N^A v�Ë
s K\LOTVC»TVU R-g sBs `-CFR-R!TV?BC6ËBLeNQPh�X`[UXg�WBE%cd`[UXA T[?BC�TVLe`[�XC�T!LO`[C_L8<@´3?BC6ËBLeNQPh�X`[UXg�WBE%cd`[UXA T[?BC�`[LeEBZML¡TVUX`
R-TVLeNQPeC^E%Le`-UXgBWBE/Ëu�/ADUX`-C@TV?�LOW Ü � Z\WBNQ?BC^R½Uec�K\C_LOE a½Z}TV? a�LOT[CF`3Z\R3W�CF�XK}Z\�XZ}ËBK\CO<x´3?BC»WBC^g�TV`-UXW�EBC^T[CFNE-
TVUe`�N^UXWBR-Z\R-T[R@Uec0A6gBK�TVZ s K\C!µXC^`-T[Z\N_LOK�K\L_�XCF`-R�UOc�R[C^�XA�C^WuTVCFE s KMLeR*TVZ}NkR-NFZ}WhT[Z\K}KMLOT[UX`[R^<�´¤a|UÔT[?BZ\W�KML_�XC^`[R�Uec
R[N^Z\WuTVZ}K\K\LOTVUX` s LeE�EBK\C^R�R[LeWBE�a½Z}NQ?BCFE�Ëu�/TV?B`-CFC � NFA&R-TVC^CFK s K\LOTVC^R½Le`[CwgBR-CFE±LeR3µXC�TVUDEBC^T[CFN^T[UX`[R3T[UDE�Z\R -
TVZ}WB�XgBZ}R[?DNQ?�Le`-�XCFE s Le`-T[Z\N^K\CFR^<0´3?BC�cd`[UXWuT�R-T[CFC^K s K\LOTVC½NFLeWÔR-g sBs `-CFR[R�K\Uba C^WBCF`-�e� s Le`-T[Z\N^K\CFR'�XC^WBCF`[LOTVC^E
cd`[UeA TQLe`-�XC^TFHzË
C_LeADK\Z}WBCkLeWBE�T[?BC6v�Ë s KMLOT[C��
´3?BC6Ë�LeNQP�R*TVCFC^K s K\LOTVCkZ\R�gBR-CFE A�LeZ\WBK�� TVU�`[C^EBgBNFC�K\Uba
CFW�CF`[�O� s Le`-T[Z\NFK}CFR3�XC^WBCF`[LOTVC^E±a½Z�TV?BZ}W�T[?BCkT[?BZ\W�KML_�eCF`½Uec R-NFZ}WhT[Z\K}KMLOT[UX` s LeE�EBK\C^R�UOc0TV?�CkµeC^TVU�EBC^T[CFN�TVUX`^<
I�C^?BZ\WBEÃTV?BC�µXC�TVU%E�C^TVC^N^T[UX`[R^H0TV?B`-CFC�KML_�XC^`[R�UOc�TV?�Z\NQP R[N^Z\WuTVZ}K\K\LOTVUX` s LeEBEBK}CFR�Le`[CDgBR[C^E cdUX`»EBC�TVCFN�TVZ}WB�
TV?�C@WBC^g�TV`-UXWBRF<�´3?�C@R[g�`-c¥LeN^C!Le`-C_LpUOc5C_LeNQ?ÔR[NFZ}WuTVZ\K}KMLOT[UX` s LeE�EBK\C�Z\R Ü K S NFA 
 Ü~S N^A±<0´3?BC@TV?�Z\NQPhWBCFR-R
Uec�LpT[?BZ\WÔR[NFZ}WuTVZ\K}KMLOT[UX` s LeE�EBK\C�Z\R�K}CFR-R�TV?�LOW Ü NFA LeWBEÔT[?BC@T[?BZ\NQPhWBC^R[R3Uec�LpT[?BZ\NQPDR[N^Z\WuTVZ}K\K\LOTVUX` s LOEBEBK\C
Z\R Ü~S N^A±<�>�K\KJR[N^Z\WuTVZ}K\K\LOTVUX`-R�Le`[C�C�.hgBZ s�s C^EÔa½Z}T[? s ?BUeT[U5-nA�gBK}T[Z s K}Z\CF`xTVgBË
CFR¤UeW ËzUOTV? C^WBEBR�T[U s `[UbµSZ\E�C
R s LOTVZ\LeK5LeWBE�TVZ}A�Z}WB��Z}W�cdUX`-AÔLOT[Z\UXW�cdUX`¤TV?BC»EBC�TVC^N^TVC^E s LO`-TVZ}NFK}CFRF<

´3?BCÔC^WuTVZ\`-C�µXUXK}gBA�C�cdUX`»WBC^g�TV`-UXW E�C^TVC^N^T[Z\UXW=Z\R Ü K S NFA�a½Z}EBCeH Ü K S NFA�TVLeK\K�LOWBE ¢/S NFA E�CFC s <
´3?BC�T[Z\ADZ\WB�Ã`[C^R[UXK}g�TVZ}UXW Z}RÔCE< s CFN�TVC^E T[UÍË
C%LeË
UXg�T ¢/S/S s R�a½?BZ\NQ?�EBC�TVC^`[ADZ\WBC^R�TV?�C%A�UeA�C^WhT[gBA
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`[C^R[UXK}g�TVZ}UXW�cdUX` TV?�CÃW�CFg�T[`[UXW EBC^T[CFN�TVZ\UeW cd`-UXA TV?�CÃ´3Z}A�CE-nUec -nÚ0K\Z}�X?uTDZ\W�cdUX`-AÔL¡TVZ\UeW¼<¹´3?BCÃWBC^g�TV`-UXW
ADUXA�C^WuTVgBA `VLeWB�eC½cdUe` TV?BC s `-U s UeR[CFEDC=< s CF`-Z\ADCFWuT�Z\R�Ë
C^Tna|CFCFW NHS/S ;±C�È T[U�THT S ;±C^È�<S´3?�C�R s LOT[ZMLeK
`[C^R[UXK}g�TVZ}UXW�cdUX` TV?�C=WBC^g�TV`-UXW NFUXgBWuT[CF`�Z\R N - Ü�S NFA�< �=C gBR[C^E TV?�C=EBC�TVC^N^TVUe`�E�C^µXC^K\U s A�C^WhT�TVUSUXK
l»Ä'>@Ù�´ÃZ\WwN^UXA6ËBZ}W�LOTVZ}UXW@a½Z�TV?!TV?�C|Ú0� � ~w>ÇLeWBEp;±Ê*Y�>@v s LeNQP¡Le�XC^R5cdUX`�TV?�C�EBCFR-Z\�XW»UechTV?�Z\R5WBC^g�TV`-UXW
EBC�TVCFN�TVUX`^<�´3?BC½Ë�LeNQPh�X`-UXgBWBE*?�gD<8CFR�cd`[UXA TQLe`-�XC^T'a|CF`[C�UXË�TVLeZ\W�CFE�Ëu��l»EBZ}WB`�;=<SY ) ¢ T + < NFLeK\N^gBKML¡TVZ\UeW¼<
´3?BC/WBC^g�TV`-UXW EBC^T[CFN�TVZ\UeW C � NFZ\C^WBN^�ÍR[?BUba½W Z\W Ú0Z}� P Z\R6L%`VLOT[Z\U%Uec�EBC�TVC^N^TVC^E2W�CFg�T[`[UXW C^µeCFWuTVR^H�Z}W
a½?BZ}NQ? WBCFg8TV`[UeW R[Z}�XW�LeK}R|LO`[C!LOËzUbµXC@LpTV?�`[CFR-?BUXK}EÔUec ¢HS ;±C�È TVUkTV?BC�TVUeTVLeKJZ\WBN^Z\EBC^WhT|WBC^g�TV`-UXW C^µeCFWuTVR^<
´3?BCpL_µXCF`[Le�XCkWBCFg8TV`[UeW�EBC�TVCFN�TVZ}UXW±C � NFZ\C^WBN^��Z}W�T[?BCkWBCFg�T[`[UXW±A�UeA�C^WhT[gBA&`[LeWB�XC»cdUX`¤T[?BC s `[U s UXR[C^E
C=< s CF`-Z\ADCFWuT�Z\R½LeË
UXg�T ¢/S:z <'´3?BCk`VLOT[CFR½UecxZ\WBE�Z}µSZ\EBgBLeK¼v�;±´3R�cd`[UXA l»EBZ}WB`�;=<
Y@<JN_LOK\NFg�KMLOT[Z\UXW/LOWBE
l»Ä'>@Ù�´ R[Z}A6gBK\LOTVZ}UXW�cdUX`|Ë
UeT[?ÔµXC�TVU�LeWBEÔWBCFg�T[`[UXWÔNFUXgBWuT[CF`3Le`-C!K\Z}R-T[CFEÔZ}WÔ´xLeËBK}C@Ê[ÊQ<S´3?BC!A�L6<8Z\A�gBA
`VL¡TVC�Uec�C_LONQ?=R-NFZ\WuT[Z\K\K\LOTVUe` s LOEBEBK\C�Z}RwLe`-UXgBWBE NHS/S ~»j�¾e<6´3?BZ}Rw`[C,.Sg�Z\`[C^RwTV?BC�g s�s C^`wK\Z\ADZ}T�Uec�Ë
C_LeA
NFg�`[`[C^WuT¤WBUeT�TVUpC=<8NFC^CFE Ü~SHS + > LeWBEDTV?BC�K\USN_L¡TVZ\UeWDUOc�TV?�C�WBC^g�TV`-UXW EBC�TVC^N^TVUe`�WBUeT�TVUkË
C�N^K\UXR-C�T[UpTV?�C
Ë
C_LeADK\Z}WBCe<½� Z}T[? L ËzCFLeA NFgB`-`[C^WhT»UOc NHS + >pHzTV?�C�C=< s CFN�TVCFEÃ`VL¡TVC�UOc�TV?BC6W�CFg�T[`[UXW N^UXgBWuTVC^`wZ\R@K}CFR-R
TV?BLeW S < N ;�j�¾»cdUe`½L�T[?B`[C^R[?BUeK\E�Uec ¢HS ;�C^È6<

����� �)� ����! � ��� �

´3?BC»PhZ\WBC^AÔLOT[Z\N^R|cdUX`�T[?BC s `-U s UeR[CFE�ADC_LeR-gB`[C^A�C^WuTVR¤a|CF`[C»NQ?BUeR[CFW�Ë�LeR-CFE�UXW T[?BC!cdUXK\K}Uba½Z\WB�pNFUXWD-
R[Z}EBCF`[LOTVZ}UXWBR-,

. ´3?BC|PhZ\WBC^AÔLOT[Z\N^R�NQ?�UXR[C^W�cdUX`�ËzUOTV?pT[?BC X>j@\ I 3<3 o I h 3<3 y V m LeWBEkTV?BC X[Z \ I 3 V m s `[USNFCFR-R
N^UX`[`-CFR s UXWBE�TVU�L�V m N^CFWuTVC^` -¨Uec -nA�LeR[R½LOWB�XK\Cw`[LeWB�XCwUOc � P:S�� �m^ S�� <

. ´3?BC6j@~ q R s CFN�TV`[UeA�C�TVCF`�N_LeW ?BLeWBEBK}C�?BZ}�X?BCF`�UbµXCF`[LeK\K�R[Z}WB�XK}CFR@`[LOTVC^R o LDcdC^a¹;�j�¾_y�TV?BLeW�TV?�C
q Á q R s CFN�TV`[UeA�C�TVCF` o Ü ;�j�¾by�<0´3?BC q Á q R s CFN�TV`[UeA�C�TVCF`�a½Z}K\KBË
C½gBR[C^EÔcdUX`�EBC�TVCFN�TVZ}WB��V m tHV 3
s LO`-TVZ}NFK}CFRwLOTwL�N^CFWuTV`[LeK�R[NFLOT[T[CF`-Z\WB��LeW��XK\C�Uec � �HS�� UX` � �6P � LeWBE TV?BC�V 3 tHV m s Le`-T[Z\N^K\C�a½Z}K\K
Ë
C�EBC^T[CFN^T[CFE=Z\W TV?BCDj@~ q R s CFN�TV`[UeA�C�TVCF`kLOTpL/NFC^WuTV`VLOK�R-N_LOT-TVC^`[Z\W���LeW��XK\C�Uec - �
¢�� t8- ÜXÜ � a½Z}T[?
T[?BC»R s K}Z}T[T[CF`¤A�Le�XW�C^T½Z\W/cd`-UXWuT�UOcxT[?BCkj@~ q <

. ´3?B`-CFC�EBZ;�zCF`-CFWuT�PhZ}WBCFA�LOTVZ}N�R[C�T[TVZ}WB�XR»a�C^`[C�NQ?BUXR[C^W cdUX`wTV?�C*Xcj \ I 3<3 o I h 3<3 y V m s `[USNFCFR-R
N^UX`[`-CFR s UXWBE�Z\WB��TVU±L s UXR-R[Z\Ë�K\C*I 3<3 o I h 3<3 y s Le`-T[Z\N^K\C�A�LeR[R»Uec Ü8N5P:S ;±C�È6H Ü K/K S ;±C�È LOWBE
Ü ^ NHS ;±C�È6H8`[CFR s C^N^T[Z}µXC^K}�e<�´3?BCF`-C^cdUX`-CeH�T[?BC s `-U s UXR[C^E/C=< s C^`[Z}A�C^WhT¤LeK\K}Uba½R�L»TV?BUX`-UXgB�X?ÔR[C_LO`[NQ?
cdUX`¤T[?BC�I 3<3 o I h 3<3 y s Le`-T[Z\N^K\C!Z}W�T[?BC»AÔLOR[R3`VLOWB�XC»Uec Ü8NHS/S ;±C�È T[U Ü T S/S ;±C�È6<

´0LOËBK\C»Ê[Ê-Ê|K}Z\R*TVR¤TV?�CkPhZ}WBCFA�LOTVZ}NFR¤UOcxT[?BC s `[U s UXR-CFE�CE< s C^`[Z\ADCFWuTF<

�@� � ��� � #)! �-� �&� �

Ú�UX`kT[?BC�Tna|U5-¨ËzUSE�� s `[USNFC^R[R#X>jm\ I 3<3 o I h 3<3 y V m UXWBC�N_LeW `[CFN^UXWBR*TV`[g�N^T6T[?BC�C^WBCF`-�e�=Uec¤TV?�C
Z\W�NFZ\E�CFWuT�`[C_LOK s ?BUeT[UXW±cd`-UXA&TV?�CkADC_LOR[gB`-CFE!V m PhZ\WBC^AÔLOT[Z\N^R s `[UbµSZ\EBC^E±T[?BCpg�WBEBC^T[CFN�TVCFE s Le`-T[Z\N^K\CwZ\R
TV?�C�I 3<3 o I h 3<3 y�CE<�UOTVZ\N»Ë�LO`-�XUeW�a½Z�TV?±L�N^CF`*TQLeZ}W±A�LeR[R¤µOLeK}gBCe< Á WBN^C»T[?BCk`[C_LOK s ?BUeT[UXW�CFWBC^`[�e��?�LOR
Ë
CFCFW±`[C^NFUXWBR*TV`-gBN^T[CFE¼H
TV?BCpAÔLeR-R½Uec0T[?BCpg�WBEBC^T[CFN�TVCFE I 3<3 o I h 3<3 y s Le`*TVZ\N^K\C»N_LOW±Ë
Cp`-CFN^UXWBR-T[`[gBN�TVC^E¼<
Ú�UX`½TV?BCyI 3<3 s Le`-T[Z\N^K\CeH�T[?BCF`-C�Z\R�WBU N^UXWuµ8Z}WBNFZ}WB�ÔCE< s C^`[Z\ADCFWuTVLeKxC�µSZ\EBC^WBNFC6R-UÔc¥Le`½cdUX`�T[?BC�CE<8Z\R-T[CFWBN^C
Uec0R[gBNQ? L s Le`*TVZ}NFK\C»L¡T@L�A�LeR[R½Uec Ü8N5P:S ;±C�È6<
j�Uba|C^µXC^`FHzR[gBNQ? L s Le`*TVZ}NFK\CwA�L_�/C=<8Z}R-T�a½Z}TV?±L�KMLe`-�XCF`
A�LeR[RÔLeRÔR-gB�X�XC^R-TVC^E�Ëu� I�Z�Û-PeC^`-��� ������) ¢�¢6+ LeW�E l»C^`VLeR*�Sg�TQLÍLOWBE�~wU8NQ?�PSZ}W ) ¢/S5+ < ´3?�CF`[C�cdUX`[COH�LeW
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Z}T[CF`[LOTVZ}UXW s `-U8N^CFEBgB`-C�NFUXW�NFCF`-WBZ\W���T[?BC�gBWBE�C^TVC^N^T[CFE s Le`-T[Z\N^K\C6A�LeR[R@Z\R!WBC^NFC^R[RVLO`-� Z\W `-CFN^UXWBR-T[`[gBN�TVZ}WB�
TV?�C s ?BUeTVUeW2C^WBCF`-�e�Çcd`[UXA TV?BC�Tna|U5-nË
U8E8�ÇPhZ\WBC^AÔLOT[Z\N^RFH�LeWBE cdgB`-T[?BCF`-A�Ue`[C�Z\W `[C^NFUXW�R-TV`-gBN^T[Z\WB� TV?�C
A�LeR[R�Uec�L s UXR-R[Z}ËBK\C�I 3<3 o I h 3<3 y s LO`-TVZ}NFK}Ce<0ÊnW LeEBEBZ�TVZ\UeW�T[UpT[?BC�E�C^TVC^N^T[Z\UXW UOc�TV?�C�V m s Le`-T[Z\NFK}CeHuTV?�C
V 3 s Le`-T[Z\NFK}C3cd`[UXA I 3<3 o I h 3<3 y'E�CFN_L_��a½Z\K}K�ËzC�EBC�TVCFN�TVC^E/Z\WDNFUXZ}WBNFZ}EBCFWBN^C�a½Z�TV?�TV?BC�V m s Le`*TVZ}NFK\C3T[U
R[g sBs `[C^R[R6ËBLeNQPh�X`[UXg�WBEBRpcd`-UXA UeT[?BCF` s ?u�SR[Z\NFLeK s `[USNFC^R[R-CFR�a½?BZ}NQ? ?�L_µeC�A�W�LOK�R*TQLOT[CFRpEBZ;�zCF`-CFWuTpcd`-UXA
V 3 V m j]A�W�LeK�R*TQLOT[Ce< ÊnW TV?�C s `-U s UXR[C^E C=< s CF`-Z\ADCFWuT_H�TV?B`-CFCDR s CFN�TV`[UeA�C�TVCF`kR[C�T[T[Z\WB�XR»a|CF`[C�NQ?BUXR-CFW
NFUe`[`[C^R s UXWBEBZ}WB� TVU=L s UXR[R-Z\ËBK}CJI 3<3 o I h 3<3 y s LO`-TVZ}NFK}CFR�a½Z}T[? L AÔLOR[R�µOLeK\gBC�Uec Ü8N5P:S ;±C�È6H Ü K/K S
;±C�È LeWBE Ü ^ NHS ;±C^È�H¼`[C^R s CFN^T[Z}µeCFK}�e<�´3?hgBR^H�T[?BC s `-U s UXR[C^EÃCE< s C^`[Z\ADCFWuTkLeK}K\Uba½R�cdUe`@TV?BC�R[C_LO`[NQ?ÃUec
TV?�C�I 3<3 o I h 3<3 y s LO`-TVZ}NFK}C!Z\W/TV?�CkA�LeR-R3`VLeWB�eCkUOc Ü8N5S/S ;±C^È�TVU Ü T S/S ;±C^È�<

Ú�UX`/TV?BCCX[Z�\ I 3 V m s `[USNFC^R[RFHwT[?BC R[Z}T[g�LOT[Z\UXW Z\R�R-K\Z\�e?hT[K}� A�UX`-C NFUXA s K\Z}N_LOT[CFE Ë
CFN_LOgBR[C L
EBC^g�TVC^`[Z\g�A TVLe`[�eC^T�a½Z}K\K�Ë
CÔC^A s K}Ub�XCFE�<±´3?BC@V 3 LeWBE T[?BCÔW�CFg�T[`[UXW cd`-UXA TV?BC@I 3 EBCFNFL_�=a½Z}K\K�Ë
C
EBC�TVCFN�TVC^E¼H�a½?�Z\NQ?=LeK\K}U{a½R!T[?BC�`[C^NFUXW�R-TV`-gBN^T[Z\UXWÃUec�TV?BC�I 3 AÔLOR[R»Z\W L/R-T[`VLeZ}�X?uT[cdUX`*a¤LO`[E a¤L_�e< q Z\WBN^C
TV?�C�V m s Le`*TVZ}NFK\C¤a½Z}K\K�LeK\R-UkË
C½EBC^T[CFN�TVCFE�HST[?BC�Z}WBNFZ}EBCFWuT'`-C_LeK s ?�UeTVUXWDCFW�CF`[�O��N_LeWDËzC½N^UXWBR-T[`[gBN�TVC^E¼H�LOR
a|CFK\K
LeR'TV?�C@Z\W�Z}TVZ\LeK�W�CFg�T[`[UXW�A�UXADCFWuT[gBA±<0Ú�gB`-T[?BCF`-A�UX`-CeHuTV?�C(I 3 A�LeR-R|NFLeW LeK}R[UkËzC�`[C^NFUXW�R-TV`-gBN^T[CFE
cd`[UeA T[?BC�V m PSZ}WBCFA�LOT[Z\NFR!LeWBE TV?BC�`-CFN^UXWBR-T[`[gBN�TVC^E=`-C_LeK s ?BUeTVUeWÃC^WBCF`-�e� LOWBE TV?BC�Z}WBZ}T[ZMLeK�WBC^g�TV`-UXW
ADUXA�C^WuTVgBA�<

> ;±UeWhT[C Y¤Le`-K\U=R[Z\A�gBKMLOT[Z\UXWÇN^U8E�C±a�LeRÔa½`[Z�T[T[CFW2cdUe`DT[?BC s g�` s UXR[C±Uec!TV?�C�`[C^NFUXW�R-TV`-gBN^T[Z\UXW Uec
TV?�C�I 3<3 o I h 3<3 y�LeWBECI 3 CE<�UOTVZ\NpË�Le`*�XUXW A�LeR[R-CFR@cd`-UXA TV?�C�Tna�U s `[USNFCFR-R[C^RwEBZ\R-NFgBR-R[CFEÃLeË
UbµXCO<!ÊnW
UXgB`»R-Z\A6gBK\LOTVZ}UXW¼H
a�CDgBR[C^E��  �DADUXA�C^WuTVgBA�`-CFR-UXK\g�T[Z\UXW�RwUec���j��=j]a � 
 Ü~S*m + cdUX`wT[?BCDj@~ q LOWBE
N 
/Ü~S�m + cdUX`�T[?BC q Á q HhLeWBE Ü < S  � o ^  �Xy'LeWBE ¢ < S  � o S < N  �ey cdUe`'T[?BC�?BUX`[Z}¾FUXWuTVLeKJLeWBE�µXC^`-TVZ}N_LeK
�  ��R s C^N^T[`[UXADC^T[CF`wLeW��XgBKMLO`@`[C^R[UXK}g�TVZ}UXWBR�Uec�TV?�C�j@~ qÇorq Á q y�H
`[CFR s C^N^T[Z}µXC^K}�e<»�=C�g�R[CFE ¢/SHS s R@cdUX`
TV?�CpWBC^g�TV`-UXW�N^UXgBWuTVC^`�T[Z\ADZ\WB��`-CFR[UeK\g�T[Z\UXW±LeWBE N N^A cdUX`½Z}TVR�R s LOTVZ\LeK5`[C^R[UXK}g�TVZ}UXW�Z\W�TV?BCkR[Z}A6gBKML¡TVZ\UeW¼<
;±gBK�TVZ s K\C�R[NFLOT[T[CF`-Z\WB�%Z}W=T[?BCÔTQLO`[�XC�T_Hxa½Z}WBEBUba½RFH'LOWBEÇLeZ}`p�uL s Rpa|CF`-C/Z\WBN^K\gBEBC^E Z}W TV?BC�R[Z}A6gBKML¡TVZ\UeW¼H
LeK}UXWB� a½Z�TV? R-T[`VLe�X�eK\Z\W��ÍLeWBE C^WBCF`-�e��K\UeR[RÔcdUX`�TV?BC UXg�T[�XUXZ}WB� s Le`*TVZ}NFK\C^RF< Ú�UX`ÔTV?�C PSZ}WBCFA�LOT[Z\NFRÔUec
UXgB` s `[U s UXR-CFE ADC_LeR-gB`[C^A�C^WhT[RFH T[?BC `[C^NFUXW�R-TV`-gBN^T[CFE�I 3<3 o I h 3<3 y�LOWBEmI 3 AÔLOR[R�`-CFR-UXK\g�T[Z\UXW�R6Le`-C
EBUXADZ\WBLOTVC^E/Ëh�ÔA6gBK�TVZ s K\C@R-N_LOT-TVC^`[Z\W��XR3Uec�TV?BC�ABW�LeK¼R*TQLOT[CwNQ?�Le`[�eCFE s Le`-T[Z\N^K\CFR�Z\W TV?�C!TQLe`-�XC^TFH�LeWBE/TV?�C
WBC^g�TV`-UXW±N^UXgBWuTVC^`�`-CFR-UXK\g�T[Z\UXW�RF<'´3?BCkR[Z\A�gBKMLOT[CFE/A�LeR[R½R s C^N^TV`[LDcdUX`	I 3 LeWBE I 3<3 o I h 3<3 y s Le`-T[Z\N^K\CFR
cd`[UeA TV?�C s `[U s UXR-CFE A�CFLeR[gB`-CFADCFWuTVR�Le`-C R[?BUba½W Z\W Ú0Z}�B< Ü � LOWBE Ú0Z\�XR^< Ü"¢ H Ü�P H@LeWBE Ü8N < Ú�UX`
C=<�LeA s K}CeH
Z\W%ÚxZ\�B< Ü�P TV?BC s ?h�SR-Z\N_LOKxC�µXCFWuT[R»cd`-UXA TV?�C�Xcj!\ I 3<3 V m s `[USNFCFR-R@a|CF`[C��XCFWBC^`VLOT[CFE%cdUX`
` u v6v�o I h 3<3 y a Ü K/K S ;�C^È6< Á W�C�N_LOW�EBC^T[CF`[ADZ\W�C|TV?�C3LeËBR-UXK\g�T[C�A�LeR[RxUec�TV?�C�I 3 s Le`*TVZ\N^K\C'TVU!Ë
C^T-TVC^`
TV?BLeW Ü ;±C�È6<8´3?BC!UbµXC^`VLeK}KzCE< s CF`-Z\ADCFWuTQLOKz`-CFR[UeK\g�T[Z\UXW�Z\WÔE�C^TVC^`[ADZ\WBZ}WB�»TV?BC@a½Z}E�TV?ÔUec¼TV?�CI 3 o I 3<3 H
I h 3<3 y s Le`*TVZ\N^K\C!Z}R Ü < ¢ o ¢ < P y3;±C^È�<

	�� � ! ���	�$����� � � �

´3?BC s `[Z\A�Le`*�/R[UXg�`[NFC^R@Uec0TV?BC s ?u�SR[Z\N^R@Ë�LONQPS�e`[UXgBW�EBR@cdUX`3TV?�C s `-U s UeR[CFE Xcj \ I 3<3 o I h 3<3 y V m
s `-U8N^CFR[R»LOWBE%TV?BC�X7Z o�
 y'\ I 3 V m s `[USNFC^R[R»Le`-C', o ZMy� A�C^R[UXW s `-U8E�gBN^T[Z\UXW¼H o Z}Z¢y&X � j�\ V 3 �
� o Ü8N �HS y�a½?BCF`-CeH � o Ü8N �HS y \ j � V m H�LeWBE o Z}Z\ZMy�T[?B`[C^C=-nË
USE��@A�W�LOK¼R-TVLOTVC#V 3 V m s `[USEBgBN�TVZ}UXW]) ¢/b6+ <
;±UXWuT[C Y¤Le`[K}U R-Z\A6gBK\LOTVZ}UXWBR�?�L_µXC�ËzC^CFW�N_LO`[`[Z}CFE Ueg�TÔT[UÍR-T[gBE�� TV?BC^R[C Ë�LeNQPh�X`-UXgBWBE�RFH½TQLePhZ\W�� Z\WuT[U
LeN^NFUXgBWuT3T[?BCwA�UeA�C^WhT[gBA LeWBE�LeWB�Xg�KMLe`|`[CFR-UXK\g8TVZ\UeWBR¤Uec�TV?�C!Tna�U�?�LeE�`[UXW/R s C^N^TV`-UXADC^TVC^`[R orq Á q LOWBE
j@~ q y�LeW�E T[?BC/cdgBK\K|A�UXADCFWuT[gBA LeWBE2LeWB�egBKMLe`6LeNFN^C s TVLeWBNFC^RÔUec q Á q LeWBE2j@~ q <�>@R�ADCFWuTVZ}UXWBC^E
Ë
C^cdUX`-CeHhA6gBK�TVZ s K\C�R-N_LOT-TVC^`[Z\W��kZ}W�TV?BC3TQLO`[�XC�T_HXa½Z\W�EBUba½R�LeW�E�LOZ\`��uL s R a�C^`[C�LeK\R-UkZ}WBNFK}gBEBC^E¼<0´3?BC½TVUOTQLeK
`[C^R[UXWBLeWuT!LeW�E�WBUXW>-n`[C^R[UXWBLeWuT�V 3 V m s ?BUOTVU5- s `[USEBgBN�TVZ\UeW±N^`[UXR-R�R-CFN^T[Z\UXW�Z\R½C^R-TVZ}AÔL¡TVCFE�TVUDË
C�LeË
UXg�T
Ü < N�+ Ë6LeWBEpEBZ;�zCF`-CFWuTVZ\LeKuNF`-UXR[RxR[C^N^TVZ}UXWBR�cdUX`5TV?BC���ADCFR-UXW s ?BUeTVU6- s `-U8EBg�N^TVZ}UXWkLeWBE � s `-U8E�gBN^T[Z\UXWpLOT0L
s ?BUOTVUXW6C^WBCF`-�e�pUec
Le`[UegBWBE ¢ lwC^È Le`[C|PhWBUba½W�cd`-UXA�C=<8Z\R*TVZ}WB�@E�L¡TQL�<x´3?BC¤R s CFN�TV`-UXA�C�TVC^` A�UeA�C^WhT[gBA

ÜXÜ



LeWBE LOWB�XK\CpR[C�T[TVZ}WB�XRwË�LOR[CFE UXW%T[?BC�Tna|U5-nË
USE��%PhZ\W�CFA�LOTVZ}NFR@UOc�TV?BCyXcj!\ I 3<3 o I h 3<3 y V m LeWBE%TV?�C
X[Z�\ I 3 V m s `[USNFC^R[R[C^R�T[UX�XC^T[?BCF`�a½Z�TV? TV?BC�`[C^NFUXWBR*TV`-gBN^T[CFE s ?�UeTVUXW CFW�CF`[�O� NFg�T o�� i � Ü �/N e
��� e � i � �HN ;±C^Èwy�HSa½?BCF`-C � i Z}R�T[?BC!Z}WBNFZ}EBCFWuT¤C^K\C^N^TV`-UXW Ë
C_LeA C^WBCF`-�e�XHBC=��C^N^T[Z}µXC^K}��R[g s�s `[C^R[R¤TV?�C
Ë�LeNQPh�X`-UXgBWBE�NFUeWhT[`[Z}ËBg�TVZ}UXWBR¤cd`-UXA T[?BC»LOcdUX`-CFADCFWuTVZ}UXWBCFE s ?u�SR[Z}N_LeK s `[USNFCFR-R[C^RF<�Y�g�TVR�N_LeW�Ë
CkL sBs K}Z\CFE
Z\WÇT[?BC�Z\WuµOLe`[Z\LeWuT�AÔLeR-R�Uec�T[?BCJV 3 j o V 3 Z5y6R*�8R*TVC^A Z}W UX`[EBC^`�TVU R[g s�s `[C^R[RÔT[?BCFR-C±Ë�LONQPS�e`[UXgBW�EBR
cdgB`*TV?BC^`F<'Ú0Z}�XRF<cK�HD^»LeWBE�TpR[?�U{a�Tna|U5-¨EBZ\ADCFWBR-Z\UXWBLeK�R s CFN�TV`VL s K\UeT-TVC^EÔLeADUXWB�»µOLe`[Z}UXgBR'`[C^NFUXW�R-TV`-gBN^T[CFE
.hg�LeWuTVZ�TVZ}CFR ,�T[?BC `[C^NFUXW�R-TV`-gBN^T[CFE s ?BUeT[UXWÍC^WBCF`-�e� o���� yiH TV?BCÔZ\WuµOLe`[Z\LeWuT�A�LeR[RpUec½TV?BC�V 3 V m s LeZ}`FH
TV?�C Z\WuµOLe`[Z\LeWuT A�LeR[R/Uec»T[?BC�V m j R-�SR*TVCFA�H!LOWBE�TV?BC Z}WhµOLe`-ZMLeWuTÔAÔLeR-R Uec»TV?�CCV 3 
 R-�SR-T[CFA cdUX`
LeWu�±C^µXC^WuTwa½?BZ\NQ? Z}R@Z\W�TV?BC6LeNFN^C s TVLeWBNFC�UOc TV?BC�R s CFN^T[`[UXADC^T[CF`-RF<w´3?BC^`[C^cdUe`[CeH�Z}T�Z\R@N^K\CFLe`�T[?�LOT!Ë
UeT[?
TV?�C � s `-U8E�gBN^T[Z\UXW LOWBE%TV?BC � o Ü~N �HS y3NQ?�LeWBW�CFK\R»LO`[C�R-g sBs `-CFR-R[CFE=C^µeCFW a½Z}T[?BUXg�T!L Ü~S/S ;�C^È Uec ���
NFg8T_<�Ú�gB`*TV?BC^`[ADUX`[COH5Ë�LeNQPh�X`[UegBWBEBRkEBgBC6T[U�PhZ}WBCFA�LOTVZ}N6`[C=?�CFN�TVZ}UXWBRwEBZ}R[NFg�R[R[C^E s `-C^µSZ\UegBR[K���cd`[UeA TV?�C
� ] o Ü � ^ N y�HbTV?BC�� ] o Ü"¢ �5S y�H¡LeWBEpTV?BC � � o Ü K b/S y¼NQ?�LeWBW�CFK\R0Le`[C�R[?�U{a½W6T[U@Ë
C|R-g sBs `-CFR-R[CFEDLeR�a|CFK\Kha½Z}T[?BUXg�TL�L Ü�S/S ;±C^È Uec ��� NFg8T_<
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ÊnW UX`-EBCF`�TVUÃEBC^T[CF`-A�Z}WBC�T[?BC±LeËBR[UeK\g�T[C±A�LeR[R�Uec@TV?BC I 3 s Le`*TVZ}NFK\C T[U Ë
C^T-TVCF`�TV?BLeW S < N ;±C^È�H
N_LOK\Z\Ë�`VLOT[Z\UXW»UecBT[?BC s `[U s UXR[C^E6ADC^TV?�U8EpUec�A�LeR[R�EBC^T[CF`-A�Z}W�LOTVZ}UXWkZ\R�CFR[R-CFWuTVZ\LeKr<�� C s `-U s UeR[C|T[U@gBR-C�TV?�C
cdUXK}K\Uba½Z\WB��`-C_LeN�TVZ}UXW�T[U�NFLe`[`*��UXg�T�TV?BCkA�LeR[R�N_LeK}Z\ËB`[LOTVZ}UXW , X[Z!\ � m V 3 <¤´3?BC s Le`*TVZ}NFK\C»E�L¡TQL�ËzUSUXP
µOLeK\g�C½cdUe`'T[?BC�AÔLeR-R'Uec�T[?BC � m Z\R ÜXÜ�b ^ M_P¢ K Q�SBMxS�¢�¢ ;�C^È6<h´3?BC � m s LO`-TVZ}NFK}C¤a½Z\K\K�ËzC½`[C^NFUXW�R-TV`-gBN^T[CFE
Ëu�6Z�TVR0E�CFN_L_�pTVUwWBC^g�TV`-UXW�LeWBEy� m s Le`-T[Z\NFK}Ce<�´3?BC3WBC^g�TV`-UXW6a½Z\K}K8Ë
C¤EBC�TVCFN�TVC^E�Z}W�TV?BC�WBCFg�T[`[UXW�N^UXgBWuTVC^`
Z\W�NFUXZ}WBNFZ}EBCFWBN^C¤a½Z}T[?�TV?BCw� m HuLeWBE6T[?BC3A�LeR[R UOc
T[?BC � m s Le`*TVZ}NFK\C'a½Z\K}K8Ë
C3`[C^NFUXW�R-TV`-gBN^T[CFEDZ\W�L!R-Z\ADZ\K\Le`
a�Lb� LeR@TV?�C�AÔLeR-R!Uec'TV?�C*I 3 s Le`-T[Z\NFK}C�Z}R!`[C^NFUXWBR*TV`-gBN^T[CFEÃËh��EBC^T[CFN�TVZ\W���T[?BC6WBC^g�TV`-UXWÃLeWBE TV?�C�V 3
Z\W N^UXZ\WBN^Z\EBC^WBNFCO< ÊnW LOEBEBZ}T[Z\UXW�H½T[?BC V 3 s Le`-T[Z\NFK}C�a½Z\K}K@Ë
C EBC^T[CFN^T[CFE Z\W TV?�C q Á q R s CFN�TV`-UXA�C�TVC^`
LOTÔLeW LOWB�XK\C�Uec � P T � a½Z}T[?2T[?BC±`-C^µeCF`[R-CFE s UXKMLe`-Z}Tn�ÇZ}W2N^UXZ\W�NFZ\E�CFWBN^C±a½Z}T[?2T[?BC�WBC^g�TV`-UXW LOWBE TV?�C
� m s Le`*TVZ}NFK\CO<=´3?�C±j�~ q R s C^N^TV`-UXADC^TVC^` s UeKMLe`-Z}Tn� a½Z\K}K¤LeK}R[U Ë
C/`[C^µeCF`-R[CFE Z\WÇUX`-EBCF`6T[UÃE�C^TVC^N^T�TV?�C
� m s LO`-TVZ}NFK}CÔcd`[UXA TV?�C � m EBCFNFLb�eH�ËBg8T6TV?BC/R s C^N^T[`[UXADC^T[CF` s ?u�SR[Z}N_LeK3N^UXWBA��Xg�`VLOT[Z\UXWÇLOWBE K\USN_LOT[Z\UXW
a½Z\K}K0Ë
C�Z\EBC^WhT[Z\NFLeK0TVU/T[?BUXR[C�cdUX`!T[?BC s C^WuTQLH.hg�Le`-P PhZ\WBC^AÔLOT[Z\N^RF<6´3?BCDWBC^g�TV`-UXW=N^UXgBWuTVC^`»UX`[Z}CFWuTQLOT[Z\UXW
a½Z\K}K�WBC^CFE TVU Ë
C�`[UeTVLOTVC^E cd`-UXA � �:¢ � � � Ü�P�� E�U{a½WÇT[Us� �:¢�� � � ^ � Z\WÇUe`[EBC^`6TVU N_Le`-`-� UXg�T�TV?�C
s `-U s UeR[CFE±AÔLOR[R�N_LeK}Z\ËB`[LOTVZ}UXW/A�CFLeR[g�`[CFADCFWuT[RF<3Ú�UX`3TV?�CpNFLeK\Z}ËB`VLOT[Z\UXW/ADC_LOR[gB`-CFADCFWuT_HJa�C s `-U s UeR[CpLeW
Z\W�NFZ\E�CFWuT@C^K\C^N^TV`-UXW�Ë
C_LOA C^WBCF`-�e��Uec Ü < b�Ü~S lwC^È NFUX`-`[CFR s UeWBEBZ\W���TVUÔL
	 µOLeK}gBCpUOc � < ÜXÜ lwC^È�<J´3?BC
PhZ\WBC^AÔL¡TVZ\N^R!cdUX`wTV?BC�NFLeK\Z}ËB`VLOT[Z\UXW�`[C_LON^TVZ}UXWÃZ\RwK\Z}R-T[CFEÃZ\W ´0LOËBK\C�Ê[Ê-ÊQ<�Ú�UX`!TV?BC s `-U s UeR[CFEÃPhZ\WBC^AÔL¡TVZ\N^RFH
TV?�C NFUX`-`[C^R s UXWBEBZ}WB�%NFC^WuTV`VLOKwV 3 N^CFWuTVC^` -nUOc -nA�LeR[R�LeWB�XK}C�Z}R Ü~S � � cdUX`pT[?BC�X[Z \ � m V 3 `[C_LON^TVZ}UXW¼<
Ú�UX`�LeW%Z\W�NFZ\E�CFWuT!C^K\CFN�TV`-UXW%Ë
C_LeA NFgB`-`[C^WhT!Uec NHS'+ >pH�TV?BC�T[UeTQLOK � m C�µXC^WhT[R»Le`[C Ü~S + H�LeWBE ¢BMON 
 Ü�S �
a½Z}T[? L Ü~SHS ;±C�È NFg�T!Z\W�T[?BC�`-CFNFUeWBR-T[`[gBN�TVCFE s ?�UeTVUXW Ë
C_LOA C^WBCF`-�e��cdUX`!L�T[UeTQLOKxË
C_LeA T[Z\ADCpUec N5S
?BUXg�`[RkË�LeR[C^EÍUXWÃTV?BCDPhWBUba½W � m s ?�UeTVU s `[USEBgBN^T[Z\UXWÃNF`-UXR[RkR[C^N^T[Z\UXW¼<�ÚxZ\�B< b R[?�U{a½RpTV?BCDR[Z}A6gBKML¡TVCFE
N_LOK\Z\Ë�`VLOT[Z\UXW ADC_LeR-gB`[C^A�C^WhTpcdUX`»TV?BC � m s Le`*TVZ\N^K\C�A�LeR[RpEBC^T[CF`[ADZ\WBLOTVZ}UXW LOWBE=T[?BC Z}T[RpA�LeR-RpNFLeWÍË
C
N_LOK\Z\Ë�`VLOT[CFEÇTVUÃËzC�T[T[CF`�TV?�LeW S < ¢ ;�C^È6<�´3?BC�g sBs CF` s LeWBC^K½R[?BUba½R�T[?BC�R[Z\A�gBKMLOT[Z\UXWÇ`-CFR-gBK}T�cdUX`�TV?�C
X[ZJ\ � m V 3 H � m \ � m Z±`-C_LeN�TVZ\UeWÔUXWBK��XHua½?BZ}K\C3TV?BC�K\Uba|CF` s LeWBC^Kz`-CFR[g�K}T|Z\WBN^K\gBEBC^E LeN^NFZ}EBCFWuTQLOKzLOWBE
UeT[?BCF` s UXR[R-Z\ËBK}C s ?u�SR[Z}N_LeK�Ë�LONQPS�e`[UXgBW�EBRF< Á WBC3N_LOWDR-CFC½NFK}C_Le`-K}�kTV?�L¡T�TV?BC3ADC_LeR-gB`[C^A�C^WuT|Z}R0µXC^`-��N^K\C_LOW
Ëu�/EBC�TVCFN�TVZ}WB�ÔLOK\K�T[?B`[C^CABW�LeK5R-TVLOTVC s LO`-TVZ}NFK}CFRF<

Ü �



� � � ��� � �-�����J� !��"���

´xUÃCFR*TVZ}AÔLOT[CÔTV?�C/NFUXZ}WBNFZ}EBCFWBN^C�`VLOT[C cdUX`6TV?BC@Xcj \ I 3<3 o I h 3<3 y V m LOWBEÇTV?BC�X[Z \ I 3 V m
ADC_LeR-gB`[C^A�C^WhT[RFHua|C�g�R[CFE�TV?�C3EBZ;�zCF`-CFWuTVZ\LeK�N^`[UXR-R -nR-CFN�TVZ\UeW�NFLeK\N^gBKMLOT[CFE�Ëu� Á ? ��� �����}) �8Ü H � � H P:S5+ R[?BUba½W
Z\WÍÚ0Z\�B< Ü~S cdUX`yI 3 cdUX`�LeWÍZ}WBNFZ}EBCFWuT s ?BUeTVUeWÍËzCFLeA CFWBC^`[�e�=Uec ¢ < N lwC^È6<x´3?BC ËBK\LeNQPÃR[UXK}Z\E N^gB`-µeC
Z\R�TV?�C�`[C^R[gBK�TÔa½Z�TV?BUXg8T�T[?BC!V h N^UXWuTV`-Z\ËBg�T[Z\UXW�< ´3?�C��X`-CFCFW LOWBE2T[?BC�`-CFE�NFg�`-µXC^R NFUe`[`[C^R s UXWBE T[U
TV?�C G������ u a � SBM ^ G���� u H¼LOWBE G������ u a SBM ^ G���� u H�`[C^R s CFN�TVZ}µeCFK��X<wÚ0Z}�B< ÜXÜ R-?BUba½R!TV?BCpN_LeK}NFgBK\LOTVC^E
EBZ ��C^`[CFWuT[ZMLeK N^`[UXR-R�R-CFN^T[Z\UXWÃËu�=Y�K\UXR-CÔLOWBEÍ��?BLeU ) P �6+ LORpL/cdgBWBN�TVZ}UXW=UOc'V m NFCFWuT[CF` -¨Uec -nA�LeR-RpLOWB�XK\C
cdUX`�TV?�C	X[ZJ\ I 3 V m `[CFLeN^T[Z\UXW�cdUX`�Tna�UpEBZ;�zCF`-CFWuT|Z\WBN^Z\EBC^WhT s ?�UeTVUXW�ËzCFLeA CFW�CF`[�eZ\CFR^< ´3?BC�R[U5-¨N_LeK}K\CFE
	 c¥LeK}K -nL s Le`*T�
/ADCFNQ?�LeW�Z\R[A Z}R�LeE�U s TVC^E=a½?BZ}NQ?ÍK\CFLeEBRkTVU%L�KMLe`-�XCF`#V h 
 I N^UXg s K}Z\WB��NFUeWBR-TVLeWuT�TV?BLeW
TV?BLOT Uec(V�
!I NFUXg s K\Z\W�� Ëu� L c¥LeN^T[UX`ÔUOc� ¢ < > Ü ;�C^È�a½Z}E�TV? cdUe`DT[?BCCI 3 s Le`*TVZ}NFK\C�Z\RDgBR-CFE
Z\WÃTV?BZ}RpNFLeK\N^gBKML¡TVZ\UeW¼H�LeWBEÇL�KMLe`-�XCF`»a½Z\E�T[?=a½Z}K\K�NFUe`[`[C^R s UXWBEÍT[U%L�K\Le`[�XC^`»NF`[UeR[R6R-CFN^T[Z\UXW=Ëu� R-Z\A s K\C
R[NFLeK\Z}WB�B<�´3?BC3R[UeK\Z\EpK\Z}WBC|Z}RxT[?BC¤`[C^R[gBK�T�Z\WpTV?BC3I|UX`[W�K}Z\ADZ}T5a½Z}T[?BUXg�T V h C=<8NQ?�LeW��XCFR^Hha½?�Z\K\C�TV?BC�E�LeR[?�CFE
LeWBE�EBUeT-TVC^E�NFg�`-µXC^R!Le`-C»`[CFR-gBK}T[R�Z}WBNFK}gBEBZ}WB��V h CE<�NQ?BLeWB�XC^R!UecxEBZ;�zCF`-CFWuT@R-Z\�XW�RF<�ÊnW±TV?�C�V m LeWB�Xg�KMLe`
NFUbµeCF`VLO�XC¤Uec�T[?BC s `-U s UXR[C^E�PSZ}WBCFA�LOT[Z\NFR^HeË
UeTV?�N_LeK}NFgBK\LOTVZ}UXWBR��XZ}µeC|µeCF`-�pR[Z}A�Z}KMLe`�LOWB�XgBK\Le`xE�C s CFWBEBC^WBNFCO<

´0LOËBK\C�Ê¨È K\Z\R*TVR!T[?BC�NFLeK\N^gBKML¡TVCFE N^UXZ\WBN^Z\EBC^WBNFCD`VL¡TVCFRwT[UX�XC^T[?BCF`»a½Z}T[?ÃT[?BC�R[Z}WB�XK\C^R»`VLOT[CFR o R[C^C�E�Z\R -
NFg�R[R[Z}UXW ËzC^K\Uba�y6LOT�TV?BC s `-U s UXR[C^E2PhZ\W�CFA�LOTVZ}NFR�a½Z�TV? TV?BC�R s CFN�TV`-UXA�C�TVC^`�LONFNFC s TQLOWBNFC^R�TQLOPeCFW Z\WuT[U
LeN^NFUXgBWuTF< ÊnW C^R-T[Z\A�LOTVZ}WB� TV?BC±`VLOT[CFRFH¤a|C�g�R[CFE LÃËzCFLeA NFgB`-`[C^WhTÔUec NHS + > NFUX`-`[CFR s UeWBEBZ\W�� TVU L
K\g�A�Z}WBUXR[Z�Tn�DUec NDM � ^ 
=Ü~S ��� o K M ¢ K 
 Ü~S ��� y-t o N^A ] R-CFNby�cdUX`¤L P -nNFA&��j � o ��f � y�TVLe`[�eC^T½NFC^K\K <�Ú�UX`�TV?�C
j@~ q LeW�E q Á q R s CFN^T[`[UXADC^T[CF`-RFH�a|CwgBR[C^E�R[UXK}Z\E LOWB�XK\C^R¤Uec N <xT  � �6LOWBE b < S  � �pcdUX`�TV?BC!CE<STVCFW�EBCFETQLO`[�XC�T@LOWBE S < b cdUX`3TV?BCkEBC�TVCFN�TVZ}UXW±C � NFZ\C^WBN^�e<¤ÊnW%LOEBEBZ}T[Z\UXW�H8a|C�gBR-CFE%L s ?BUOTVUXW�CFWBC^`[�e��ËBZ}W�Uec Ü~SHS
;±C�È¹WBCFLe`½TV?BCkCFWBE s UeZ\WuT_H��XZ�µSZ\WB�DL�N^CFWuTV`-UXZ\E�UecxTV?BC s ?BUeT[UXW�C^WBCF`-�e��ËBZ\W±Le`-UXgBWBE ^ N ;±C^È¹ËzC^K\Uba
TV?�CkC^WBE s UXZ}WuT_<

q Z\W��XK\C^R�?BLeEB`[UeW�`[LOTVC^R|Z}WDT[?BC@j�~ q LeW�E q Á q R s C^N^T[`[UXADC^T[CF`[R'a|CF`[C�CFR*TVZ\A�LOT[CFEDgBR[Z}WB�kT[?BC���Z}�X?uT -
Ë
U8E��ÔLeWBE Á� Y�UXWBWBC^K\K
NFUSEBC�) PBÜ�+ <��!g�LeR[Z�cd`[C^C!P¡LeUXW s `-U8E�gBN^T[Z\UXWÔa�LeR½LeR-R[gBADCFE T[U�R[NFLeK\C@LeR�� i�� � LOWBE
WBUX`-AÔLOK\Z\¾^CFE�TVUDTV?BCpE�LOTQLDcd`[UXA j�LeK\KxY C=< s CF`-Z\ADCFWuTwÄ T b - S/S/b HJ�XZ�µSZ\WB�ÔLeW�g s�s C^`!K\Z}A�Z�T3Uec �:¢ �HS j�¾
cdUX`@T[?BCDj@~ q cdUX`@T[?BZ\RwCE< s CF`-Z\ADCFWuT_<�´3?BC�R[Z\W��XK\C^R!CFK}CFN^T[`[UXW `[LOTVC^R!a�C^`[CDCFR-T[Z\A�LOTVC^E%cd`[UXA TV?BC�N^U8E�C
�wÚ q <x´0LeË�K\C Ê¨È R-?BUba½R6TV?BC/CE< s CFN�TVC^E2R-Z\WB�XK}CFR6`[LOTVC^R6cdUX`�T[?BC/j@~ q LeWBE q Á q R s C^N^TV`-UXADC^TVC^`[R6cdUX`
TV?�Z\R�C=< s C^`[Z}A�C^WhTF<@I|UeTV?�TV?BC q Á q LeWBE j�~ q TVUeTVLeK�`VLOT[CFR�cdUX`�T[?BZ\R�C=< s CF`-Z\ADCFWuTwLe`-CpE�UXA�Z}W�LOT[CFE�Ëh�
TV?�C!R[Z}WB�XK\C^R&� 3 o � m y|`[LOTVC^RF<'I�UOTV?�j@~ q LeW�E q Á q NFLeW/?�LeW�EBK\CwL�T[UeTQLOKz`[LOTVC!g s TVU�L�cdC^a ;�j�¾e<Ì´3?BC
A�L6<8Z\A6gBA TVUeTVLeK�R[Z}WB�XK\C^Rp`[LOTVC^RpC^R-T[Z\A�LOTVC^E=cdUX` q Á q cd`-UXA�TV?BZ}R»C=< s C^`[Z}A�C^WhT�Z\R S < N ;�j�¾ LeW�E=TV?�C
A�L6<8Z\A6gBA j@~ q R[Z}WB�XK\C^R3`VLOT[CwZ\R S < b:N5P ;�j�¾e<

q Z\W�NFC�ËzUeT[?kT[?BC q Á q LeW�EkT[?BC�j�~ q R s C^N^TV`-UXADC^TVC^`[R�?�L_µXC|�XU8USE s Le`*TVZ\N^K\C�Z}EBCFWuTVZ A�N_L¡TVZ\UeWwN_L s LOËBZ\K}Z -
TVZ}CFR^HhT[?BC�LeNFN^Z\EBC^WuTQLeKJNFUeZ\WBN^Z\EBC^WBNFC½`VL¡TVC3cdUX` TV?�C�N^UXZ\WBN^Z\EBC^WBNFC	V 3 V m LeWBE�TV?�C�N^UXZ\WBN^Z\EBC^WBNFC	V 3 V m Z
ADC_LeR-gB`[C^A�C^WhT[RÔLO`[C�WBCF�eK\Z\�eZ\ËBK}C NFUXA s Le`-CFE a½Z}T[? T[?BC�NFUXZ}WBNFZ}EBCFWBN^C±R-Z\�XWBLeK¤`VL¡TVC/cdUX`DLÃN^UXZ\W�NFZ\E�CFWBN^C
TVZ}A�Z}WB�±a½Z}WBEBUba Uec � WBR6a½Z}T[? s Le`-T[Z\N^K\CÔZ}EBCFWuT[Z;A�NFLOTVZ}UXWÍNFg8TVRF<=´3?BC�C=< s CFN^T[CFE TVUeTVLeK'I 3<3 o I h 3<3 y
C^µeCFWuTVR o Ü �HS/S y�LeWBECI 3 C�µXCFWuT[R o Ü�P � TXy�Le`-C��XZ�µXCFW Z}W%´xLeËBK\C�Ê¨È Ë�LeR-CFE UXW%T[?BC6`[C,.hgBCFR*TVCFEÃ`[g�WBWBZ\W��
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Constant   2665.
Mean   1197.
Sigma   1.333
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reconstructed Θ+ mass
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Constant   2297.
Mean   1540.
Sigma   1.264
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reconstructed Θ++(1540) mass
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Constant   920.6
Mean   1539.
Sigma   3.122
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reconstructed Θ++(1660) mass
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  10.56    /    27
Constant   922.4
Mean   1658.
Sigma   3.405

reconstructed Θ++(1660) mass
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reconstructed Θ++(1750) mass
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  15.26    /    42
Constant   234.0
Mean   1747.
Sigma   3.263
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